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2. *iJ®I^&Ji, «/hffiW©E**f« 5 0 [TorrJ 
JSl± t * -fc 0 C K til BIIV 51 SMS 

3. «/hffinom o £ ^ 4 Mortgage: n * ti 
a . 

fc*^t&fc-r*W#JHS& 1 JI * li *l 2 31 IB *c £> 

3 . xmoniDtzvtm 

i«<0lf %*SRf t^JifcCJ: 
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X £> * . 

[t£*©£tF7} 

J# ^ K £: U X tt , ^g^©SM£M£i&#t"*£ 
^ 1 -1 4703 iU<ffll/^ht^5, . 

ifctfX ft ^ #> > 1&&t£©;SftJ:^&<fctf& 

£ ^ * m n n$ - y & ^ ffl ft tfi m it r * . « si v 

ts©£®k wib«## ©^ -v v ?m {wmzntz 
m ts t *t ft -r * b ) fc«DWc:JKja*ti**'>ffin 
tr, &*&#Tfcfc©&&<*x& i> 

tt^tzft, ffi IE S tie © © ft ± # C ^ -5 ^ * - > & 
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**!136S ftX ^ * . KStfi«J#SSitttt. ft IE S3 

$ n fc 7k (i^T, r^if§7Kj tf^ti. ) £ ^ ^ 
cfcOBtiiES^^^ft^^^-r^tt^t-, m f a « 

<fc9fUE£&©¥i§ft*£*>* U*»*ilWI3^iry 
-5 t> © X £> S . 

*#]© — ofc^rwwifliJiEEix**. 

ft 101 ts ^<£f#£l01 106 C»» 

UJ:<filt6hfc2 l<!©pq&#©^j^8fW02 
i: , mjfB^^^lOl ©^-Yv^ffilOB IcfjIE^i^ 
gfl 1 02 ©IBK:«*ttJ:<lftW6hfcl 6 <! © © 51 
□ 103 t, m 1 6 <I©IR3I □ 103 k^E]^©*^ 
31 Si 04 i: , MfE{£^& 



101 ft©ffJfH£3§SE8in02 ©T^ii^Jc^twK® 
^<rx-, mffBttJaiSlOlafc fiJiB&^Effil02 t 

e±. ESfc**«ftfcl01 ©^JHgi01afccfctf&^ 
jfea gf5 1 o 2 ©Jf te® 1 &teT Z ffi** X-#£]©iKS£ 
A V K ( * H I3<£9&i££nx<*. * © 

Q^m-sti*. t tz . ©^iES^©^ft« 
la, 7k8sio5 K:a«**«ai*#rwi2«»ft 

101 (WC, Wia#S5*2«102)©aft<:— 
©£teffi#¥ffif±±tf**^^ 



A^oS^©«ffict)*'h^IH3db^ > ^*aO 

£ i6 , ffiHBS«©*ffi**^"R#«-y-/=fc^© 

n eg © & ftb ffi *g tt m «■ © ® *f n jt ^ it n c ^« 

fjIE^tS fc ml 1 2 ^ 5? ST5 102 
CfflH3K*«iRStfXtflI2*£fi«&102 © & ft £ 
ft » X ^ # fc # * 52 3fc 4" C _h 1" -2> Ifi IE 

*** a . 

ft C , XlgJI^^S (HAIt ^ M 0S 63 — 
2 5299 1 ^) <c4fCffiffl$n5. V^nilSi:* 1 

^^gxti> SiJfSV^ ? fc HfrfBKfS k CDlHCtttt 

ft^frffiStg©fflft^ifiKT*©X'. ^^<S©^ 
ft±#ii^©*^MtE-e^^©^m 3 &^^T'2>- 
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^ % i S L t C 5 , ^ & *fe & & iatt 1 0 2 
[deg-cnV fc. £ CO *f ftfe 8fc & 41 * M 

IE # £ l o i ©W^-STiittTii X $ 

*««D»*±*C#fcoT£i; * *? * * CD M S (Z 

ft a* 3B ft -r * . 

- v|£^:fl|jKcDrfil±*<I21ia«> -fc 
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£ V 

RR5i«©fc4*cstt6ftfcR5i*wt&#*:. 

KEEa*>*0asfl«^*91&EiKtfiRW«i# 

*> j: «ria« «i ««»*©■■ ** ** 

5 0 [Torrid ± £ fc**3CffiEfttii«Mffl#fc 



£ H * ft tz £ M fc C , ffi IE t±i □ 4: m IE R 91 □ 

®ti«3Kc(3[)^£iint«tt©R?ini:^IS^6tir 

^4 3 CJS^e»nrcR^ili«iJS«5#*5i: V'ffJ IE a » o 
&s\n & t *®L5\W Oft* K 

ttzs ffj fEft'h:£RflCDff ##50 [Torr] JM± t 



j:nS<$^T« ME^fflnk«rER5IPk^ 

£ Pel £ \Z fk V 6 ft T ^ * C £ \Z «*: 0 , Ifr IE ift iiJ 
P*9ifcaj*ft**<***0&<iraER5IP*6 

# * 9 — S ^ Sod k^rs 4. 

0, liIIH*«!»8fi;*-e©ttlsiTir:«JBT?II 

n ± ** si ft * . . 
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BET * • 

9fl) © R£tK©^&^ 2 v i^^|egU2(7)T 
%j|4J:0i:fif *nfc*K5fc, ^ tK ^ 5 K £ 

Ttt*9fiac^Ufcl£*©fc©fcigi*Ta*#* 

fu f e # # ^ i © ^ * v c^yen/ina 

(RIiat:i5%r»fffiCtt5fl) © OK U □ 7 , ^ & 

*tti«a©jfc+ciB:^6tifciRai««»# 
Mi*'S:iRiC?T'§^J:^^^R>:fcfc!n7i:^St3fjlE 
KlCtt 5 fl] © « 51 □ 3 4:, !§®?in 
5l*4©fc*cRtte>*ifc»3l*Htt#l 0 fc , 
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M£K#£nfc£&©£S£ffjf£«ftt? i © 

^ v v ^ ffi 6 © RH C & S *i * t*>h£ llfl © JE # 
*ftliit«E^-lr>ti:UT^ hu IE K 51 « 4 © ffi 
IE & 5! g US 85 # 1 0 fc1RE*«3in3 © ffl k IS 
tf6tifzv ftjfS©?! , 14^©JE^^^^T^£E^ 
-tr > 1M 1 £ , K EE # -tr :/ l 1 © £ f 1 ^ £ 9 
ttflSP^^SUSSS^f 1 4:fc£tffjiEiR3l*lJSffi5# 
1 0©^W'S:tfI^T^f'J^^^i:tT©-v'^^n 

r a -t * * ( ja T , rcpuj t f(r» t 5 . ) 

Ttt, t£*©t>©i:£ft<5. 

& \z . **!6W©»tt*:KWT*tirK:. 7* u * 
2/57 i -f^r^*c«t*«5t^llc*s«t-5JI3fc c t J ©v 

m JMfc; © fc «> » 4 HCSt <fc 5 K * fc&Vfc 

5 2 maBtfaMTkc * o^s^-^cs/cn, 

mi IE l»ftft50(Df tv^ffi52Cf$tw © g 

6 5 1 ©£®tf©#<*n, m&fo5 



Q * 5 7- 4 *r V V 7" S tz £| *l fit £ tZ V * 2 
5 3 VIRtBLZ tlX ^ Z £ ? Z . 

0l^H*j:LTfl51H7^^ 5 3 Hf^o TfiE 
X^H, fjfE«^^50©^Y^y^ffi52©ffi 
SH. , fij IB S <S 5 l©^®©ffig£X 2 % 89 
IEV^^5 3 © ffj f E g & 5 lfld©®©£H*X s 
HT, &5fc*©i3SJg T £ ft® X fc ©M{£ 

fc ^ ^ 7 % 3 ei c ^ r . 

(1) (£«x = oT<4isijisaft^5o©ffla*<ffl 

83 * C * 9 - £ C « fc ft T * © T- • iST = 
To fc ft * . 

(2) WI2«#£5Ort8BTttfi0ETttfcllXfc: 
it #J U T i| L , B«I5#5 ()©*■* 

5 2©GZBX = X, TttSST = T. i: ft * 
# * I^DftfiX^X, C**jroK«1fi5l©a 

( T » i > T i ) i: ft * . 
( 3 ) fjfES^ 5 1 WtttfiSTttffilXCtfcM 



u t *t fla u > t££t65 i©ats©{5sx = x 2 

T- tt S 3C T = T » 4: ft * . 
(4) fjfEg*&5 1 tm IE V 5 3 £<DtXl<D& 

n ( & t , r^tvrj tt»t«. ) c*^t 

tttBXi:it^JUT»ai^ ftJlE-7^^5 3©gtj 
IE S 5 l{Ri]©^©&SX = X, T © ffl K T = 
T 3 £ ft £ . 

U fc # o T . MfS«^^5 0, ifr IE £ 5 1 
•fc V ffi IE 4-' y v7ffl£ #£"*"*&(*©&£»**: 
■etiftiK . ^ * ,£ A. « fc l, , ffl IE itt 
& la * R . fi«J?B{£ft£504:lftfa*«5 1 £ (Dm 

{iZ®fa^o©3?A4®f**si:u> * & b$ m . m & 

®m^0©SuIEv^i> 5 3 K JH W 3 ft * X ** © 3ft 

t i —To = -7-=— a t 

A- c 

T i i — T i = ■ Q r 

t, -Tt = f-j-' a T 

£* * tz&, SS5fe^©fjfEVX^5 3©^JK±# 
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AT ( = Tj - To ) a. &5£T'^to£*l* • 

ft* 2 & t t z t * 

A 4 = a • A T ■ £ (2) 
T ^ t> iS tl Z . 

t z . ) 

t . = 0.2 ten] 

/L e = 0.245 [W/cffl-deg] 

t w = 0. 05 [cm] 

X • = 0. 84 [W/cm-deg] 

g = 10 [u m] 

X . = 1. 42X 10" 3 [tf/cm-deg] 

S « 0. 5 [cm 2 ] 

Q. t = 0. 1 [W/cm*] 
tl, &!£3S<*&a =2.7 XlO-Ml/deg] 
R#Kft 2 4 = 3Omm03Mb V '7 3 > (SItNOV 
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^50(±, ^IB3li5 1 tmtZUftlS 5 0 CD 
+ v £ ® t O KI C Tfc BE £ tl * flfc'h2£ IV C * He# 

^57T*i. fc £ b , 1ffllS£tic5 1<Z>&ffi2:X 
ffifc©m^M^l50 [TarrJ-Sfc tl Z «fc 5 & 
£ « 5 1 0 £ ® M <£ 2 ffl <2 E # £ ftO *tP U T ^ * . 

E2>%0 [TorrJ) ClUfcfcSCDScttlftfcita 
Ri±10« [deg-cmVW] t £ * tf> * £ O fit 

( i ) ^cttA t xnyt*om&v 5 3 

&_b# A T Z t . 

A T * 2 O [ d e g ] 
t%Q. Z <D t % CDfJISV X 5 5 3 ©Sft^O^ 
IA£H (2) ^J:^ 

A £ = O . 8 1 Cum] 
i: * * . 

X*Ht3feg«C*5 * T 9 J* > h 



ft^l?WlA5 0 tt 0. 02 5 [m m]mm t tl Z ©T , 
ffj f B & M A £ = 0 . 8 1 [am]ttffirEft*l*§ffi 
A^o 

CT, (l)5£fc<fctf(2)5$;J:9,IufBfc 

A g 0 1_ 
R * { Q. ■ a Qt 

- ( -^-+ t- 5 - > > * S ( 3 > 

Tfkt>1S tlZ tz*>s «e-IX*#4: (3) 5*C« 
AT5 k , 

R £ 2 . 3 [deg-cmVW] 
t Z . 

Ufc**^T. »MMSln: R 30*2. 3 [deg-cnVW] 

&E2U150 [Torr] VI ± T' ^> Z C i: 

^/c, 5R5Ei;^ ££v*i::J3^Tfc. TO IS » 
'hSSIBOE^^rSO [Torr] litlttictCd: 
0, Ifttemi&to&fcB *2.3 [deg-cmVW] UlTC 



CD * 531 A > K (7E^) K<fcOffli££nT<*. 
^■CD^, CPU I 5ttft-9llNi#l Oti< J: 
5 c n v h a -9 i e^ftij^ir^. K a Si SUM 
#1 o^w^n^i:. ©5i*4 3&<nffi«^as9c 
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* £ s Hu §B«teftffi!a R *2, 3 [deg-cmVW] J5A T 
K T 5 #> . PIECPU1 5 tt . 

Ktfj:fcfc^**ij*TflyKft5ie4R©m27 (f 
*> s IB * 'h £ ffl «> EE 27 > ££&ir*i:*:*> 
gft/h£[Hl0E2J**ttfc:5O [Torr] JgJL ± t ft 
inc. ft^ifiiESfl^i 0 is £ R*:£SSSffi5# 
l 4©HH*fMtfJl33> 1 6 * »J IB T 

Hi □ 7 i: ^ «J S W ( *£ft#£ ftfcinffi£&<D 
>h £ N CD ffl e £ i; * E 23 m * f q ffi f * £ t c «fc 
#«5£MK#£T*»(*fc*ft*af**tflB»'h 

ffiiBcaoatyw^ft^ctt* saioi&tj*** 1 * 
£6Bi(A).(B) tt-tft^n^EWoastsfisi** 

tt CD # 2 CD f| MS 0J C *5 * « It 6 1 ©^^^^ 
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?|D63t^, StS (^H^) CD « © t ^ £ 
6 1 CD ^ * * £ ® 6 6 h CD f^i ^ 3 ft S & 'h ^ 
4 {g CD gfl 6 2i:isn/:$ffir 
fcKKtteft-cfco. *»-3*JieiKajP67©fittt 

liu IB ft 51 P 6 3 CD £ fi £ 9 *>*<**lTRtt6 
Tftfc>*>v 3tt. ffJIBH * ftfcSH 

k t£ # e> ft t ^ * . * ft , ^H]n67tt, * ^ tg 

6 2 i: #1 IB ^ * v 6 t (J) * IV £> K 3 

**tefpjc*5^rt J . fij ib « 'h ffi ra fj © ee 27 * 

^13 50 [Torr] JilltTin^ ft IS ft tti □ 
6 7*»&%H5-r«#©«tWE«5!P6 3 6 ft 
5ir*»frCD*t*W«5-r4c:i:tJ:0, 1S1H 

c^ufcfc<&fcP)i;$&JS* 1 f3 6ft*. * tz , ffi IB 

ffi □ 6 7 t ffj IS ft §1 □ 6 3 fc£li«lsBH*ftfcffi 



ffl CT £ * *> *3|U IB 0?vi±JP6 7©ffi$^BU IB ft 31 
□ 6 3CD^££Dfc?e5< I, T & ft Z Z £ £. £ <) * 
fyE*^!iiP67j:9i^ffiL/fc»(*%if9ft<Bij 
IE ft SI D 6 3 6 ft SI T 5 C £ ifi T £ * tz isb • fj 

S 4 © T , J*2ft»3ft*E«©#4fiafr*£3e> 

ft , fHBi^nfc$fffiru:)f^$n4%tii 

P6 7 0Sctt4fUJJL# ( fc A fcf . 2{@) T £ o 

r t <t ^ . 

m7EIli*^B^cDS^{Sff^a«)m30||]fe^i 

*X»«©»««»*ltTtt, £r^*H§B 7 2 CD 
i^%S0u^, t ft fc> t>&&^*£gfl 7 2 CD±S£ 
«5<D«£f&eDffl£CD««J: 0 ££ < 1/ t ^ 4 ^ * 
*6BC^Lfc*S2®3Steeiji:*ft*. 

U tz ** -? T > 38 1 12 C ^ U tz m 1 CD X JB'M & «fc 
» 6 0 C ^ U fc * 2 © X Jfe M T tt * £ ft tiB P 
7. 67*6&m£fteftf*4SjEff££fiT39tt 



t± , & ft & □ 7 7*»6WJE»ts©^i£aci!Xdi*n 
ft £ > ffi IB s * ft tz & ffi r i: iz m f& z n * * 

P77tft5IP73<Dtttt, 4flSJi(^ (HA 
m8EJ{i^^B^^S^^^^SCD^40ll5S^] 

8 1 <D* y y ^3d8 6 O ffl K ff2 EE £ ft * t)S 'h £ 
P«lO^Cl^0 4®(Z)^^^8 2CH*ftfc^fBir 

©^jE8O^|gt-te>ftT*50, i ^ ^ ^ 8 0 C 

# ) a&< ft ? ft is tt e> ft r ^ *j *r . hjIBS 

£ftfe£R8ft<DMIB^i£8 0cD[ElQt3 4{l(Z)[S?l 
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□ 83 (HIIHE* t&mmX*XVt&1j) tflStt 
6 ft T ^ * A ** , ffi iE U fc * 1 . »2, 3 © 
Sfc^j k #1*3 . 

* H M m £ ft H T t> , #lKffin8 7^6RJCliiS 
ft*JR#tt*«fiD»ffik¥ffr*^RlCiKB*ft 

T- £ , S£ffi<DffiI&*IB±T*;:k**-rS*. 
4 £ > fiai2ffl*ftfc^H!ri:C^JSJ6*ft*i^tf5 

□ 87t«?ID8 3©»tt. 4 m UX ft ( k X 
ft* * 2 {1 ) T * o T «fc . 

24, 7K&25, RX&W 2 8 . H$^4^,2 9, 
© 3[ S IB W # 3 0. E ^ t V t 3 1 . H & ft 
32. P£!±i£iI3S15^34, CPU35tiJ:[;r/ 
3 6 * II I® T * Sfl 1 BC^Ufc3StK«t# 
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aars^yn (He) #*Trt»**f»fcsftT 

^«ftVA4 l k , & r > a 4 10 — ffi c K 
e> ft t \* z x m ss jS ffl © * u 'ins ( T » 
r b e& j k * r * . ) 4 2 t s IE v > A 

4 lpgoE^*«ttST*f^VAF»9E^-fr>1f 
4 3k. ffi IE ^ * y A 4 lfiC He*" X * {ft tft T * 
He* ^^44t, I9E* * VA 4 1 fl^©He#X 
<2{£l£B*EESfiT * He|^Sf5# 4 5 t , &Hetffl*i5# 
4 5©MBB*fr^He3 > h n - ? 4 6 t ^rWt 

*3 * i!EC P U 3 5 [i, ffj IB ® 31 S IE ft # 

3 0 kSUB & ai*sJ§ffi5#3 4 kOMffltfT^ffiE 
n > h a — 5 3 6C|j|U(0H^i:, ffl SB H e a > h 
O-54 6<DlWWfc?T0. i fcv V X ? A * - V 

4 8 a , mi5as«4 7^6-«<o^iryr era 

RC ) *t)oTinfSf-r>A4 1 F*i C fit S £ ft T ^ 



^ t£ 4 7^©7X^ A fr^BU 
13, CPU3 5ttf r>A^E^-l!>t4 3©tii 

P- 7 4 6 ^$tj® IT He SIS 6p # 4 5 'fc US B3 £ ■& * 
:tCJ;0. ^v>A41F^©EE^ ! 6r200 [Torr) 
C & -O . * Of*. *£«»*ft"*»«47**&»] 
© IS & a v K C ^ EI ^ ) tiJrOEa^CDffiS^TfiK 
i££ftT<*k, |TjI2CPU35ti©^l*iraffi# 

3 o £ < n c ^ > h u — 5 3 6 £ $fj tSi T £ . 
&!R3l«M»5#3 0A<IHSj&>ft*k* I?lt24*l 
*£$E£2I2 9CSiiI<*ft, fiuEStR4 7©*ffi 
k {£ ft 2 lof-rv^SjkCDffflCffZfiJcSft-Sflfc 

© E 2) # $ 4> U . cft^<fc^Tii;*ffJISfi(S 

4 7^i{£ft & 2 1 cRf • «ft£ft*. 

z©* 5 ClrTlRE*«4 7<DJt£lk»**H» 
£ ft * k > s£gt64 7kflnfi£ft£2 1ffe t I©Jg«l 
&ffi!/tR*2.3 [deg-cmVW] ^TKlt*fc«>, « 



ECPU3 5H, Rfr£®^^ $>^TE^t>t 
f5©3l1 : 2 4ft©E;'7 (tifc^. tflEIR'hSM 

noRti) z&m? z t ± b <,z. Ra/hsmioE 

*7J&*fltC50 [Torr] k * J: 5 C * l&3ISiESi5# 

3 Ofc<fctfiftdim2!3«9#3 4©MfflfcfT3'ffiE:J 
> h 0 -7 3 6 ^JllUPti. 

lBE«^$llinOE»*-£C'fio & © *> * 
X *J| £ BeB42 43 <fct/V^^4 8£/rLTffJlB£lfi 
47CR[HTeckC*«K -7*£A^ — VOlE 
¥ *Mt ft ft * . c co k £ * tt#*©!RE*« 
47©g« i £Jia:. I1132i:J:9*B25i: 

gH**«a£-tfTfifE<8*#fc2 icD^s*-£ 

CR-DCkC^rMTfcft*. 

* n ^ m c ^> r fct , wiaf ¥>A4 i w©E 

## 200 [Torr] k ^ 9 , KrE#'hffl IB !*J © E /7 
50 [Torr] t t£ 5 J: H I f=*^ ffii E ^ r > A 

4 1 P1(DE# tlSSI»'h^f81(*3<OE^ k <D£**ffi 
ISStS4 7%«SlR«-r*(Z)Iw + ^<CffiT'*ft 

. luIHf"Y>A4 1 F*5©E^7*><fc^^)IB^ / J % ^ 
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isi ft © e n a * ti Jii # © e # (fc/ct, ffir is tut 'h 

^.fflrtflDE^ttSO [Torr] & ± ) T' £> ~> T t> J: 
IU±tBWUfc*8S&©IS3te£«©*&0 , J'?tt' 

liisi^^it it^ 1 si c ^ u fc t) © % m ^ tz 

HISiSKIKDftbOi:, IS 6 EI. 
T <fc U> . 

# « * b fc ** . fc fc A tf 3fe * ffi «/> fc 15 * K * 
[IB #©&!&] 

±&© t 9 nr a ©t » 



0. S&3EttK3fe + ©aKfc{aitfc©Mffi 3 S:#«> 

t^i{iiSX0l^%^TElv $5|Zltt&&£:{£ 
# £ CD r * ? ffi t ^ HI C J& m £ ft 4 ft 'h ffi Rfl C 
HeXf X * fc tt ffi « * M l> J& «> fc t ft CD » « 'hffi IH 

2©3SteWtwfctt*Eftfc©^*ffi*^T«R*t 

fiS B T * *) » ( A ) tt * © ± B BK ( B ) tt 
(A) OA-A' « C ifi 3 »? M EK 

W©S«{S8£II©*3©3S«^ci3 

© + *05*jj*T*rffiEK meEm*fB^©&tK{£ 

ft £ « © * 4 © £ » W C * *■« 15 fJ © * * * 
^ -f »T ® E . JH9Ette>f-r**;fr*©3&tS« 
ftg«©t£5fc#J© — ^£^T&B8$*J&ST&9* 
( A > tt * © ± » B • (B) tt (A) ©A — A' 

1,21,50,61.71.81 

la #J§H, 2 , 6 2,7 2. 8 2 ^ & g& , 

3, 63, 7 3, 83 - • « ft ?! □ . 
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IBC««*ii*«/h^HB©E**E*-lr>-yT« 
HiU ^^HjU:E^i:)6DT, ml I fi ^ £fi O Jdbl 
□ fc#&£H*fctt#>^fc£»&T*qfcaiS© 

ifc^cK^6nrci9:ai«Mfi5^*5j:^^ie?sa© 

cKw&tifeR?i«iia#©nH*iw«^®**fT 
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